Expression profiling and gene discovery in the mouse lens.
Defects in the development and physiology of the lens can result in cataracts (opacification of the lens), which are currently treatable only by surgical removal. The lens is also an excellent system for understanding fundamental biological processes such as cellular differentiation and ageing. Here, microarrays have been used to gain insights into global patterns of gene expression in the mouse lens. Lens gene expression compared to non-lens tissues has been investigated in order to identify genes preferentially expressed in the lens and lenses of different ages have been compared to identify differentially regulated genes. Genes expressed in the lens were identified using mouse GeneFilters microarrays (GF400; ResGen). Each array comprises 5,184 mouse cDNAs representing sequence-verified known genes and uncharacterized ESTs spotted onto a nylon membrane. Target RNA (33P labeled) from lens and non-lens samples was hybridized to the arrays. The proportion of genes involved in various biological processes was investigated using Onto-Express to search for GeneOntology terms associated with them. Differential gene expression was investigated using K-means clustering analysis. Expression of known and uncharacterized genes selected from the arrays was investigated further using semi-quantitative RT-PCR. 1,668 genes were expressed in one or more of newborn, 7 day old, and adult mouse lenses at levels significantly above background. Raw data and bioinformatics data relating to these genes have been published herein. There were 543 (33%) known genes, 124 (7%) had some similarity to known genes, 400 (24%) were functionally uncharacterized, and the remaining 601 (36%) genes were novel (matching only existing ESTs). Onto-Express identified genes involved in various biological processes including several categories containing greater numbers of genes than would be expected by chance, such as transcription regulation and G-protein coupled receptor signaling genes. Semi-quantitative RT-PCR confirmed preferential expression of several genes in the lens compared to non-lens tissues and genes exhibiting significantly higher expression in the 7 day lens compared to either adult or newborn lenses. Expression in the lens of 10 genes involved in apoptosis was also confirmed and, intriguingly, expression of hemoglobin isoforms (Hba-a1, Hba-X, Hbb-b1, Hbb-b2, and Hbb-Y) was confirmed using isotype specific primers. Finally, we confirmed the expression in the lens of all additional novel, uncharacterized and known genes tested. The present work has provided insights into global patterns of gene expression in the lens and the expression of a significant number of genes has been confirmed using semi-quantitative RT-PCR. Genes preferentially expressed in the lens compared to non-lens tissues have been identified as well as genes differentially expressed between lenses at different ages. Gene expression profiling and gene discovery in the lens are essential prerequisites for future functional studies aimed at gaining insights into the potential roles of these genes in lens development, maturation, physiology, and pathogenesis (using targeted mutagenesis in mice, for instance).